Ambivalent effects of diazoxide on mitochondrial ROS production at respiratory chain complexes I and III.
Reactive oxygen species (ROS) are among the main determinants of cellular damage during ischemia and reperfusion. There is also ample evidence that mitochondrial ROS production is involved in signaling during ischemic and pharmacological preconditioning. In a previous study we analyzed the mitochondrial effects of the efficient preconditioning drug diazoxide and found that it increased the mitochondrial oxidation of the ROS-sensitive fluorescent dye 2',7'-dichlorodihydrofluorescein (H(2)DCF) but had no direct impact on the H(2)O(2) production of submitochondrial particles (SMP) or intact rat heart mitochondria (RHM). H(2)O(2) generation of bovine SMP and tightly coupled RHM was monitored under different conditions using the amplex red/horseradish peroxidase assay in response to diazoxide and a number of inhibitors. We show that diazoxide reduces ROS production by mitochondrial complex I under conditions of reverse electron transfer in tightly coupled RHM, but stimulates mitochondrial ROS production at the Q(o) site of complex III under conditions of oxidant-induced reduction; this stimulation is greatly enhanced by uncoupling. These opposing effects can both be explained by inhibition of complex II by diazoxide. 5-Hydroxydecanoate had no effect, and the results were essentially identical in the presence of Na(+) or K(+) excluding a role for putative mitochondrial K(ATP)-channels. A straightforward rationale is presented to mechanistically explain the ambivalent effects of diazoxide reported in the literature. Depending on the metabolic state and the membrane potential of mitochondria, diazoxide-mediated inhibition of complex II promotes transient generation of signaling ROS at complex III (during preconditioning) or attenuates the production of deleterious ROS at complex I (during ischemia and reperfusion).